The American dipper as a bioindicator of selenium contamination in a coal mine-affected stream in west-central Alberta, Canada.
Elevated levels of selenium have been found in water and aquatic biota downstream from two open-pit coal mines in the Rocky Mountain foothills of Alberta. Birds are particularly sensitive to excessive dietary selenium. However, there is relatively little information on selenium accumulation in birds' eggs on fast-flowing mountain streams. We determined levels of selenium in water samples, caddisfly larvae and eggs of American dippers (Cinclus mexicanus) nesting on the Gregg River, downstream from the mines, and on reference streams in the same general vicinity. Selenium levels (mean, 95% confidence limits) in water samples and caddisflies collected from sites near dipper nests on the Gregg River (water: 4.26, 1.90-9.56 microg L(-1); caddisflies: 8.43, 7.51-9.46 microg g dry wt(-1)) were greater than those collected from sites near nests on reference rivers (water: 0.38, 0.21-0.71 microg L(-1); caddisflies: 4.65, 4.35-4.97 microg g dry wt(-1)). The mean (+/- 1SE) selenium level in dipper eggs from the Gregg River (6.3 +/- 0.2 microg g(-1) dry wt) was significantly higher than it was in eggs from reference streams (4.9 +/- 0.2 microg g(-1) dry wt). Concentrations of selenium in eggs were significantly correlated with those in water samples (r = 0.45). The maximum selenium level in eggs from the Gregg River (9.0 microg g(-1)) may have been high enough to warrant concern from an ecotoxicological perspective. The American dipper can serve as a useful bioindicator of selenium contamination in mountainous, lotic ecosystems.